Background: Rates of smoking cessation have not changed in a decade, accentuating the need for novel approaches to prompt quit attempts.
D E S P I T E A D V A N C E S I N
clinical care and policy, rates of smoking cessation have held constant in the past decade, 1 indicating a need for novel approaches. 2 Strategies to further prompt quitting must increase quit attempts or the likelihood that each quit attempt succeeds. 3 Most strategies focus on the latter, leaving few options for smokers who have little interest in quitting in the near future. Many smokers say they want to quit eventually, 4 but in any given year, approximately 60% do not try to quit 5 and less than 10% of smokers plan to quit in the next month. 6 Therefore, most smokers are ambivalent about or resistant to quitting in the near future. These unmotivated smokers are an important and understudied target for public health.
For smokers unmotivated to quit, the immediate goal is to promote quit attempts, a strategy referred to as cessation induction. Cessation induction studies 2, 7, 8 differ from traditional cessation trials in at least the following 2 ways: (1) the target population is smokers without current intention to quit (smokers unmotivated to quit) and (2) the studies primarily focus on prompting quit attempts (abstinence is the eventual goal but is secondary).
In contrast to policy interventions, [9] [10] [11] clinical interventions for promoting quit attempts have received less attention, and the options are narrow. The most common method of increasing motivation to quit is physician-delivered brief advice. 3 A more time-intensive clinical option is motivational interviewing. 12 Both physician advice and motivational interviewing rely on repeated counseling, which could over time frustrate both smokers and clinicians. Furthermore, many physicians lack confidence in smoking counseling. 13 New strategies that do not rely exclusively on verbal counseling could provide an alternative to smokers who have not responded to physiciandelivered brief advice in the past.
Committing to quit is difficult for many smokers because they have failed in the past and fear embarrassment if unsuccessful. 14 An alternative is to have smokers engage in less-threatening cessationlike activities, such as a practice quit attempt (PQA) (eg, attempting to not smoke for a few hours or days, without pressure to permanently quit). A successful PQA experience could increase self-efficacy and teach coping skills for quitting. Practice quit attempts have been recommended 15, 16 but have not been empirically tested. In addition, if smokers unmotivated to quit sample cessation medication such as nicotine replacement therapy (NT) (hereafter referred to as nicotine therapy) during a PQA, its therapeutic benefits could empower them to make a quit attempt. Despite strong evidence that NT is efficacious, 3, 17 52% to 78% of smokers never use these products. [18] [19] [20] Underuse of cessation pharmacotherapy in part reflects misperception and doubt, [21] [22] [23] [24] which could be reversed through real-world NT sampling.
A 2008 study 25 of one-time NT use demonstrated a positive shift in attitudes but did not test for effects on cessation behavior. Offering NT to motivated smokers (eg, callers to a quitline) has been shown to increase quit attempts and abstinence. [26] [27] [28] This provides indirect support for the potential efficacy of NT sampling, but it is unknown whether a similar intervention would influence smokers unmotivated to quit. This article reports on a randomized trial of NT sampling during PQAs as a novel method to induce quit attempts among smokers unmotivated to quit. Primarily, we hypothesizedthatNT-aidedPQAswouldresultinahigherincidence of subsequent attempts to permanently quit smoking compared with PQAs alone. Secondarily, we hypothesized that NT sampling would result in higher 7-day point prevalence abstinence at the 6-month final follow-up assessment.
METHODS
Trial methods and a detailed rationale for the study design have been reported elsewhere. 29 In this randomized 2-group study design, smokers who were unmotivated to quit were assigned (1) to a PQA alone or (2) to NT sampling within the context of a PQA. The study was approved by the Institutional Review Board of the Medical University of South Carolina.
PARTICIPANTS
Participants were recruited from January 5, 2009, to February 10, 2010, via the Internet using an e-mail database of potential enrollees provided by a marketing research firm. Potential participants were e-mailed a study invitation and completed a brief online survey to establish study eligibility. Recruitment flow, including participant retention throughout the study, is shown in Figure 1 . Study participants had to meet the following criteria: (1) be 18 years or older, (2) currently smoke at least 10 cigarettes per day, (3) be a nonuser of noncigarette tobacco, (4) be accessible by telephone for a 6-month study period, (5) have no Food and Drug Administration contraindications for nicotine lozenge use, (6) have no previous NT use, and (7) have no quit attempt longer than 1 week in the past year.
To recruit smokers who were unmotivated to quit, eligible participants were offered the following 2 comparable study options: one for smokers wanting to quit in the next 30 days and another for smokers who wanted to quit at some later time but not in the next 30 days. Self-selection into either option denoted motivation to quit; only those who chose the latter study option were included in this study.
GENERAL PROCEDURES
Eligible participants were mailed an informed consent form and were asked to return a signed copy if they wished to participate. Participants were then randomized to treatment groups in a 1:1 ratio using a random number generator with block randomization. Research staff then made calls to initiate formal study enrollment. Of 943 who initially signed and returned consent forms, 94 (10.0%) could not be reached by telephone (Figure 1 ). The remaining 849 participants comprised the final study sample.
Blinding study staff and participants to study group was infeasible because the intervention was behaviorally based. The intervention consisted of 3 telephone calls during 6 weeks. Both treatment conditions were matched for duration. Approximately 5% of telephone calls were randomly recorded and monitored regularly for treatment fidelity against semiscripted protocols. At the last treatment telephone call, participants in both groups were given brief advice to quit smoking. Follow-up telephone contacts were made at weeks 4, 12, and 26 following the end of treatment to ascertain study outcomes. Across 5094 (849ϫ6) scheduled telephone calls, 90% were completed; 73% of participants completed all 6 telephone calls, without significant group differences in retention.
INTERVENTIONS
The primary focus of the study was NT sampling. This was embedded within the behavioral exercise of a PQA.
Practice Quit Attempt
The PQA was designed with the intent to pause from smoking and to reflect on the process of quitting. We discussed with the smoker that quitting often requires practice before succeeding and that a PQA can be a good opportunity to practice and build confidence. The central theme of the PQA was to remove pressure of trying to permanently quit smoking. Telephone counselors worked collaboratively with each participant to establish a PQA plan that lasted a few hours or a few days or simply to see how long he or she could go without smoking. Participants were not required to engage in a PQA. At the second intervention telephone call (week −3), the success and barriers of the first PQA were reviewed, and a second PQA was solicited. After both intervention telephone calls, support materials were mailed, including further rationale for the PQA and coping strategies. The third and final treatment telephone call (week 0) reviewed overall progress and changed the focus to permanently quitting. Participants were not specifically asked to make a commitment to quit or to set a specific target quit date. lozenges in particular and cessation aids in general and would dispel misperceptions about safety and adverse effects. Nicotine lozenges were used because (1) they are an over-the-counter product, (2) they can be used ad libitum (unlike nicotine patches), and (3) they seem to be more palatable than nicotine gum. Following the intervention telephone call, we mailed 1 box (72 Nicorette [previously Commit] lozenges; GlaxoSmithKline, Brentford, Middlesex, England]) of the preferred flavor (cherry or mint) with 2-mg or 4-mg doses, based on individual smoking level per the package instructions. The second intervention telephone call (week −3) built on the initial success. Counselors queried whether and how the lozenge was effective. A second PQA was established, and another NT sampling package was mailed. Similar support materials were mailed but with additional information (frequently asked questions) on nicotine lozenges. The third and final treatment telephone call was the same as that for the non-NT sampling condition. No lozenges were provided beyond the 6-week intervention period (2 NT sampling phases).
OUTCOMES
Outcomes were assessed via telephone. The primary outcome was an attempt to permanently quit smoking. To distinguish from a PQA, we specifically asked participants if they tried to quit smoking with the intent of permanently quitting. Quit attempts were self-defined as (1) any attempt to permanently quit and (2) any serious quit attempt of at least 24 hours. The latter fits the definition of a quit attempt by the Centers for Disease Control and Prevention, 5 but it is unclear if this definition is more valid than the former. 30, 31 We also measured whether participants were ever abstinent for 7 days during the study, as short-term durations of abstinence predict eventual cessation. 7 There is no method to biochemically verify our primary outcome of quit attempts, which are variable in time and transient in length. Verification of our secondary outcomes of 7-day point prevalence abstinence would have been ideal but was ex- cluded, as it seems unnecessary with minimal interventions that incur few experimenter demand characteristics. 8, 32 Process measures of cessation readiness included the following: (1) the use of cessation pharmacotherapy (yes or no), (2) the use of behavioral support (eg, quitlines and classes [yes or no]), (3) motivation to quit in the next 30 days, (4) confidence to quit, and (5) knowledge and attitudes toward NT. Motivation and confidence were assessed on a scale of 0 to 10, adapted from prior items. [33] [34] [35] Nicotine therapy knowledge was represented by the number of correct items out of 10. Using a Likert-type scale ranging from 1 to 4, positive (8 items) and negative (4 items) attitudes were evaluated. All measures were assessed at each contact except for NT knowledge and attitudes, which were measured at baseline, end of treatment, and the final follow-up assessment.
SAMPLE SIZE ESTIMATION
Based on the estimate that 41% of smokers make a 24-hour quit attempt annually, 36 we projected that 21% would do so in 6 months. The PQA intervention effect was estimated based on outcomes from telephone-based cessation counseling, 37 increasing the incidence of serious quit attempts by a factor of 1.4 and leading to an estimated incidence of quit attempts in the PQA group of 29% (0.21ϫ1.4). We hypothesized that NT sampling would increase this incidence by 10% more. To detect a difference of 39% vs 29% required a targeted sample size of 750.
STATISTICAL ANALYSIS
A logistic regression model was used to examine the primary hypothesis that NT-enhanced PQAs would yield higher rates for the 2 primary outcomes of (1) any ever occurring quit attempt and (2) any 24-hour quit attempt, as well as the 2 secondary outcomes of (3) seven-day point prevalence abstinence at any time during the study (ie, floating abstinence) and (4) seven-day point prevalence abstinence at the 6-month final follow-up assessment. Generalized estimating equations examined group, time, and groupϫtime interactions for each of the following additional process measures of cessation readiness: (1) intent to quit in the next month, (2) confidence in quitting, (3) attitudes toward NT, and (4) knowledge about NT. All analyses were based on an intent-to-treat approach; participants with missing data were assumed to have not quit smoking and to have made no quit attempts.
RESULTS
The behavioral filter effectively screened for smokers unmotivated to quit. On a 10-point scale, the mean (SD) intent to quit in the next month was 2.6 (2.9), and 92% of participants were in the stage of precontemplation (not wanting to quit in the next 6 months) or contemplation (wanting to quit in the next 2-6 months but not in the next 30 days). There were no statistically significant differences between the treatment groups on any baseline measure ( Table 1) . 38 
PQA ENGAGEMENT AND NT SAMPLING
Across the intervention period, 82% of PQAϩ NT participants and 85% of PQA participants engaged in at least 1 PQA (P=.3). Within the PQAϩ NT group, 311 (73.0%) used nicotine lozenges during the first NT sampling period. The mean (SD) number of days of nicotine lozenge use was 6.8 (5.3), and the mean (SD) number of nicotine lozenges used per day of use was 3.8 (3.6) . During the second NT sampling period, the proportion of users remained constant (73%), but the mean
QUIT ATTEMPTS
By 4 weeks following the end of treatment, 22% of PQAϩNT participants and 13% of PQA participants had made a 24-hour quit attempt (PϽ.001); by 12 weeks following the end of treatment, these rates were 32% and 23%, respectively (P = .003). At the final follow-up assessment, the PQAϩNT group had a significantly higher incidence than the PQA group of any quit attempt (49% vs 40%, P=.008) and any 24-hour quit attempt (43% vs 34%, P=.004) (Figure 2) .
CESSATION
By 4 weeks following the end of treatment, 7% of PQA ϩ NT participants and 3% of PQA participants had quit smoking for at least 7 consecutive days (P=.004); by 12 weeks following the end of treatment, these rates were 13% and 8%, respectively (P =.03). At the final follow-up assessment, the PQA ϩ NT group had a nonsignificantly higher incidence than the PQA group of floating abstinence (19% vs 15%, P = .09) (Figure 2 ). Seven-day point prevalence abstinence at 6 months was reported by 16% of PQA ϩ NT participants vs 14% of PQA participants (P = .3).
MEASURES OF CESSATION READINESS
During the postintervention follow-up period, the PQAϩNT group was significantly more likely to use cessation medication than the PQA group but was less likely to receive behavioral support services ( Table 2) . The most predominant medication used by the PQA ϩ NT group was nicotine lozenge, with no significant betweengroup differences for other medications. Among the PQAϩNT group, 137 participants (32.2%) were using cessation medication at the final follow-up assessment (week 26). Among these participants, 117 (85.4%) used nicotine lozenges, and 20 (17.1%) of them reported independent purchase of the product. For intent to quit in the next month, confidence in quitting, negative attitudes toward NT, and knowledge about NT, there were significant groupϫ time interactions during the intervention period but not during the follow-up period. That is, these outcomes improved for the PQA ϩ NT group during the NT sampling period (Table 3) but remained stable for the PQA group (P Ͻ.001 for all groupϫ time interactions). There were no group, time, or groupϫtime interaction effects for positive attitudes toward NT.
COMMENT
This randomized trial tested a novel strategy for cessation induction among smokers unmotivated to quit (ie, whether brief periods of NT sampling during a PQA acts as a catalyst for quitting). This intervention increased the likelihood of quit attempts and the periods of abstinence during the trial but did not increase abstinence at the 6-month final follow-up assessment. Proxy measures of readiness to quit tended to favor the PQAϩNT group, providing evidence that NT sampling operated through the hypothesized pathways. The rates of quit attempts and 7-day point prevalence abstinence with the PQAϩNT strategy met or exceeded rates associated with existing options for cessation induction, such as motivational interviewing, 12, 39 physician-delivered brief advice, 40 and smoking reduction. 41, 42 Our results suggest that brief NT sampling during a PQA is an efficacious intervention to motivate smokers who do not want to quit to successfully initiate the cessation process. Many smokers are nonresponsive to motivational interventions such as physician-delivered brief advice. 43 For smokers who do not respond to cognitively based interventions, an action-oriented strategy such as PQAϩNT could be a viable treatment option that gradually introduces the smoker toward quitting. The use of NT for a PQA could occur in an over-the-counter setting without physician involvement; however, it is likely that explanation of the PQA concept and NT sampling by a physician would increase uptake and enhance outcomes.
The NT sampling intervention produced statistically and clinically significant increases in quit attempts, but replication of these findings should focus on abstinence. Methods to enhance abstinence outcomes could include longer duration of NT sampling, NT sampling from a menu of products, or instructions to increase the amount of product to use. As research in this area develops, further consideration should be given to additional mechanisms of change (eg, coping strategies), moderators of treatment effect (eg, prior quitting history), and direct comparison with existing cessation induction strategies.
The PQA intervention seemed to be beneficial, which likely led to the outcomes of the PQAϩNT intervention being more modest than if no intervention control group had been used. The rates of quit attempts and cessation in the PQA group were substantially higher than would be expected based on national norms 5 (ie, at 6 months, 34% vs 20% had made a quit attempt, and 14% vs 2% were abstinent). Although we know of no experimental test of the efficacy of PQAs to prompt subsequent quitting, evaluations of the Great American Smokeout 44 and similar mass media campaigns 9 suggest that PQAs could be effective. Future research on PQAs per se is indicated.
Study strengths include a novel treatment approach (tested among a group of proactively recruited smokers nationwide), a unique method of identifying cessationresistant smokers, and strong rates of study retention. Study limitations include the absence of a control group without treatment, which prevented a test on PQAs per se. A nonintervention control group was not included because the research question focused on NT sampling in the context of a PQA, rendering PQA alone as the most apt control. Some might view the absence of a placebo control as another weakness. However, our primary aim was to determine if provision of NT sampling promotes quit attempts, not whether any such effect was pharmacologically mediated. An additional limitation was the potential lack of representativeness of the study sample, which was 88% non-Hispanic white, a likely consequence of the online recruitment strategy. However, although a potentially skewed sample recruited through online methods may affect external validity, this would not affect the internal validity of a randomized trial. 45 Finally, the study would have been strengthened by inclusion of biochemical verification of the secondary end point of abstinence.
In summary, providing brief NT sampling to smokers who do not want to quit, when used within a behavioral exercise of a PQA, is efficacious to motivate unmotivated smokers toward quitting. Considering the stagnant incidence of quit attempts in the past decade, this novel and easy-to-use cessation induction strategy holds promise for translation to primary care settings.
